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PURPOSE: To surely improve connection reliability by enhancing 
wiring freedom, forming precision of a conductor pattern, and 
resistance to roughing solution. 

CONSTITUTION: A plating through hole 5 is filled with copper 
paste 7 as conducting material. A plating film 8 as a metal film is 
formed on the surface where the copper paste 7 is exposed. An 
insulating layer 9 having an aperture part in the position where the 
plating film 8 can be exposed is formed on a substratum 2. The 
insulating layer 9 is chemically roughed. The aperture part is 
subjected to nonelectrolytic plating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of a multilayer printed wiring board of the processes which galvanize 
to the field which contains the process which carries out roughening processing of said insulating layer 
chemically, and said opening after performing the process filled up with a filler in the plating through hole 
formed so that a base material might be penetrated, the process which forms a metal membrane on said 
filler, and the process which forms at least the insulating layer which has opening on said metal membrane 
on said base material of performing either at least. 

[Claim 2] The manufacture approach of a multilayer printed wiring board of the processes which galvanize 
to the field containing the process which roughens chemically the insulating layer which becomes an outer- 
layer side after performing the process filled up with a filler in the closed-end hole formed in the insulating 
layer, the process which forms a metal membrane on said filler, and the process which forms at least 
another insulating layer which has opening on said metal membrane on said insulating layer, and said 
opening of performing either at least 

[Claim 3] It is the manufacture approach of a multilayer printed wiring board according to claim 1 or 2 that 
said filler is the conductive matter and said metal membrane is plating film with a thickness of 1 
micrometer - 7 micrometers. 

[Claim 4] It is the manufacture approach of a multilayer printed wiring board according to claim 1 or 2 that 
said filler is the non-conductive matter, and said metal membrane is plating film with a thickness of 5 
micrometers - 30 micrometers. 

[Claim 5] It is the manufacture approach of a multilayer printed wiring board according to claim 1 or 2 that 
said filler is the conductive matter and said metal membrane is spatter film with a thickness of 0.05 
micrometers - 2 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a multilayer printed wiring 

board. 

[0002] 

[Description of the Prior Art] When realizing a large-scale and high-speed computer system etc., usually it 
is small, the LSI chip of high speed and quantity accumulation etc. is used, and it becomes an important 
technical problem to make them into the structure suitable for improvement in the speed, and to mount on 
a patchboard. And especially in recent years, to produce the patchboard in which high density assembly is 
more possible is briskly tried by attaining multilayering, thinning of a conductor pattern, etc. 
[0003] As a patchboard which has a conductor pattern over two or more layers, the multilayer- 
interconnection plate (the so-called multilayer printed wiring board) which used the substrate made of a 
plastic etc. as main materials is known better than before. In the present condition, this kind of multilayer 
printed wiring board has spread most from the reason for being low cost etc. 

[0004] Moreover, if the approach of forming a conductor pattern is divided roughly into a multilayer printed 
wiring board, generally it can classify into two, ** subtractive process (Subtractive Process) and ** 
additive process (Additive Process). 

[0005] ** A subtractive process is the manufacture approach which forms a required conductor pattern by 
etching surface copper foil as a material, using copper clad laminate. On the other hand, the additive 
process of ** is the manufacture approach which forms a conductor pattern in a required part mainly with 
nonelectrolytic plating, using the substrate with which copper foil is not stuck. 

[0006] Here, the conventional multilayer printed wiring board produced by either of both the processes is 
concretely explained based on each drawing with the production process. The multilayer printed wiring 
board (6 lamellae) 30 by the subtractive process is shown in drawing 12 (d). This multilayer printed wiring 
board 30 is produced through the following procedures. 

[0007] First, the copper clad laminate 31 for outer layers of two sheets and the copper clad laminate 32 for 
inner layers of one sheet are prepared, respectively. Next, after forming the hole for the Bahia hall 
formation in the copper clad laminate 31 for outer layers, no electrolyzing, electrolytic copper panel plating, 
and inner layer pattern etching are performed Only inner layer pattern etching is performed about the 
copper clad laminate 32 for inner layers, without forming the hole for the Bahia hall formation. Next, as 
shown in dewing 12 (a), it piles up in order of the copper clad laminate 31 for outer layers, prepreg 33, the 
copper clad laminate 32 for inner layers, prepreg 33, and the copper clad laminate 31 for outer layers, and a 
laminating press is carried out. Next, as shown in drawing 1 2 (b), the hole 34 for through hole formation is 
****(ed) by drilling etc. After performing no electrolyzing, electrolytic copper panel plating, and through- 
hole plating here, as shown in drawn«J2 (c), etching resist 35 is formed in the outermost layer. After 
performing outer layer pattern etching finally, etching resist 35 is exfoliated. 

[0008] The multilayer printed wiring board 30 to which the conductor pattern 38 of each class was 
connected by the Bahia hall 36 and the plating through hole 37 is produced through the above process. The 
multilayer printed wiring board (6 lamellae) 40 produced by the additive process is shown in drawing 13 (d). 
These multilayer printed wiring boards 40 differed in the multilayer printed wiring board 30 of drawing 12 , 
and equip both sides of copper clad laminate 41 with the wiring layer 42. The production procedure is as 
follows. 

[0009] First, as shown in drawing 13 (a), the copper clad laminate 41 produced by the mass lamination 
method is prepared. Next, after performing inner layer pattern etching, a photopolymer is used for both 
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sides and the layer insulation layer 43 is formed in them. And by performing exposure and development, as 
shown in drawing 1 3 (b), the hole 44 for the Bahia hall formation is formed in the layer insulation layer 43. 
Next, after performing **** of the hole 45 for roughening and through hole formation, and catalyst nucleus 
grant, as shown in draw ing 13 (c), the permanent resist 46 is formed in the outermost layer. By finally 
performing non-electrolytic copper pattern plating, copper plating is deposited in the internal surface of the 
hole 45 for through hole formation etc. The multilayer printed wiring board 40 to which the conductor 
patterns 49 and 49a of each class were connected by the Bahia hall 47 and the plating through hole 48 is 
produced through the above process. 

[0010] In addition, conductor pattern 49a formed of an additive process has the description of becoming 
high degree of accuracy and a FAIN thing. Therefore, it can be said that the multilayer printed wiring board 
40 formed through this process fits densification as compared with what is depended on a subtractive 
process. 

[001 1] The multilayer printed wiring board (6 lamellae) 50 by the additive process is similarly shown in 
drawing 14 . This multilayer printed wiring board 50 also equips both sides of copper clad laminate 51 with a 
wiring layer 52. However, the point that each wiring layer 52 is constituted by the layer insulation layers 53 
and 54 of a bilayer, the point that the plating through hole 55 is laid underground completely, etc. are 
different. In addition, the conductor patterns 58 and 59 of each class are connected by the Bahia halls 56 
and 57 and the plating through hole 55. Moreover, in this multilayer printed wiring board 50, there is the 
description that formation of the hole for through hole formation to the copper clad laminate which became 
thick etc. is not performed. 

[0012] That is, according to this multilayer printed wiring board 50, it is what has possible promoting further 
the whole closing-in-izing and the finization of conductor patterns 58 and 59 so that clearly also from the 
above-mentioned configuration. Therefore, the configuration of the type of drawin g 14 is considered to be 
most suitable for densification, a miniaturization, etc. 
[0013] 

[Problem(s) to be Solved by the Invention] However, there is a problem which is described below in the 
conventional multilayer printed wiring board 50 shown in drawing 14 . 

[0014] As mentioned above, the conductor patterns 58 and 59 of each class of a multilayer printed wiring 
board 50 need to be electrically connected by the conductor. Here explains the situation of connection by 
the Bahia halls 56 and 57 and the plating through hole 55 based on d rawing 1 4 and drawing 1 5 . 
[0015] Pad 55a for connection which carried out the circle configuration is formed in a part of land 55b of 
the plating through hole 55. On the pad 55a for connection, the Bahia hall 56 belonging to the layer 
insulation layer 53 by the side of a inner layer is connected. Said Bahia hall 56 is connected to pad 56a for 
connection formed on the layer insulation layer 53 by the side of a inner layer. And on the pad 56a for 
connection, the Bahia hall 57 belonging to the layer insulation layer 54 by the side of an outer layer is 
connected. That is, in the former, it will be required that the upper part of the plating through hole 55 and 
the upper part (namely, location which becomes an axis top) of the Bahia hall 56 should be avoided, and the 
pads 55a and 56a for connection should be arranged. 

[0016] However, when it is made the above arrangement, in order that the area which can be used for 
wiring of a conductor pattern 58 may decrease in number relatively, the fall of a wiring degree of freedom is 
not avoided. Therefore, a miniaturization or densification of a multilayer printed wiring board 50 cannot fully 
be attained. 

[0017] Moreover, since in the case of the multilayer printed wiring board 50 of drawin g 14 cavernous 
section 55c is in the plating through hole 55 or crevice 56b is in the Bahia hall 56 belonging to the layer 
insulation layer 53 by the side of a inner layer, there is a problem that irregularity tends to be made to the 
conductor pattern 59 of the outermost layer. Thus, when the formation precision of a conductor is bad, 
supposing the conductor pattern 59 is a bonding pad, wirebonding precision will get worse by existence of 
irregularity. Consequently, mounting of the LSI chip to a multilayer printed wiring board 50, a package, etc. 
becomes difficult. 

[0018] Furthermore, in the printed wired board 50 of drawing 14 , if it is going to fill up a through tube and a 
closed-end hole with a filler etc., the following problems arise. Namely, depending on selection of the filler 
used, the resin in a filler will dissolve by being exposed to roughening liquid (a chromic acid, chromate acid 
mixture, permanganic acid, etc.) at the time of roughening down stream processing carried out after the 
insulating stratification. For this reason, there is a possibility that the connection dependability between a 
filler part and other metal parts may worsen, for example. Moreover, when the process attains to long 
duration, it becomes easy to come to said filler also according to the nonelectrolytic plating process 
(strong base) carried out after roughening down stream processing out of a bad influence. And it will lead 
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to aggravation of connection dependability also in this case. 

[0019] This invention is made in view of the above-mentioned situation, and the purpose is in offering the 
manufacture approach of a multilayer printed wiring board that improvement in the connection 
dependability by the improvement of improvement in a wiring degree of freedom, the improvement in the 
formation precision of a conductor pattern, roughening-proof acidity or alkalinity, plating-proof acidity or 
alkalinity, etc., etc. can be aimed at certainly. 
[0020] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in invention 
according to claim 1 The process filled up with a filler in the plating through hole formed so that a base 
material might be penetrated, After performing the process which forms a metal membrane on said filler, 
and the process which forms at least the insulating layer which has opening on said metal membrane on 
said base material, The manufacture approach of a multilayer printed wiring board of the processes which 
galvanize to the field containing the process which carries out roughening processing of said insulating 
layer chemically, and said opening of performing either at least is made into the summary. 
[0021] The process which fills up a filler with invention according to claim 2 in the closed-end hole formed 
in the insulating layer, After performing the process which forms a metal membrane on said filler, and the 
process which forms at least another insulating layer which has opening on said metal membrane on said 
insulating layer, The manufacture approach of a multilayer printed wiring board of the processes which 
galvanize to the field containing the process which roughens chemically the insulating layer which becomes 
an outer layer side, and said opening of performing either at least is made into the summary. 
[0022] In invention according to claim 3, in claims 1 or 2, said filler is the conductive matter and said metal 
membrane supposes that it is the plating film with a thickness of 1 micrometer - 7 micrometers. In 
invention according to claim 4, in claims 1 or 2, said filler is the non-conductive matter, and said metal 
membrane supposes that it is the plating film with a thickness of 5 micrometers - 30 micrometers. In 
invention according to claim 5, in claims 1 or 2, said filler is the conductive matter and said metal 
membrane supposes that it is the spatter film with a thickness of 0.05 micrometers - 2 micrometers. 
[0023] 

[Function] Since according to invention according to claim 1 roughening down stream processing and a 
plating process are performed after the filler exposed out of a plating through hole has been protected by 
the metal membrane, a filler is not directly exposed to roughening liquid or plating liquid. Therefore, the 
dissolution of the resin in a filler with roughening liquid or plating liquid is prevented. 
[0024] Moreover, according to this invention, since flattening of the end face of a plating through hole is 
carried out by restoration of a filler, that part can be used as a pad for connection. That is, the thing of a 
plating through hole for which the base of a closed-end hole (henceforth the Bahia hall) is mostly 
connected on an axis becomes possible. As the plating through hole and Bahia hall side becomes 
connectable electrically through a metal membrane and avoids the upper part of a plating through hole, it 
becomes unnecessary and to arrange the pad for connection. 

[0025] Furthermore, according to this invention, since depression of the insulating layer by existence of the 
cavernous section of a plating through hole is prevented, irregularity does not arise in the conductor 
pattern formed in the part which hits the upper part of a plating through hole. 

[0026] Si nee according to invention according to claim 2 roughening down stream processing and a plating 
process are performed after the filler exposed out of the Bahia hall has been protected by the metal 
membrane, a filler is not directly exposed to roughening liquid or plating liquid. Therefore, the dissolution of 
the resin in a filler with roughening liquid or plating liquid is prevented. 

[0027] Moreover, according to this invention, since flattening of the end face of the Bahia hall is carried 
out by restoration of a filler, that part can be used as a pad for connection. That is, it becomes possible to 
connect the base of almost another Bahia hall on an axis of the Bahia hall. As the Bahia halls of an inside- 
and-outside layer become connectable electrically through a metal membrane and they avoid the upper 
part of the Bahia hall by the side of a inner layer, it becomes unnecessary and to arrange the pad for 
connection. 

[0028] Furthermore, according to this invention, since depression of the insulating layer by existence of the 
cavernous section of the Bahia hall by the side of a lower layer is prevented, irregularity does not arise in 
the conductor pattern formed in the part which hits the upper part of this Bahia hall. 
[0029] Positive dissolution prevention can be aimed at without causing long time-ization of a production 
process, since especially according to invention according to claim 3 to 5 the filler was used as the 
conductive matter or the non-conductive matter and the thickness of a metal membrane (plating film or 
spatter film) is set as the predetermined range. 
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[0030] 
[Example] 

[Example 1] The example 1 which materialized this invention to the manufacture approach of a multilayer 
printed wiring board is hereafter explained to a detail based on d rawing 1 - drawing 8 . 

[0031] The multilayer printed wiring board 1 is shown in drawing 1 . This multilayer printed wiring board 1 is 
6 lamellaes which equip both sides of a base material 2 with the thin film wiring layer 3. The conductor 
pattern 4 is formed in both sides of a base material 2. These conductor patterns 4 are connected by the 
plating through hole 5 prepared so that a base material 2 might be penetrated. In addition, the plating 
through hole 5 of this example has land 5c of a circle configuration to the both ends. 
[0032] Copper-plating layer 5b which constitutes the plating through hole 5 has cavernous section 5a in 
the center section. And the cavernous section 5a is filled up with the copper paste 7 as a filler which has 
conductivity. Flattening of the both-ends side of the plating through hole 5 is carried out by filling up with 
the copper paste 7. The plating film 8 as a metal membrane is formed in the both-ends side of the plating 
through hole 5 by which flattening was carried out. That is, the copper paste 7 exposed from the plating 
through hole 5 is in the condition of having been covered with the plating film 8. 

[0033] The wiring layer 3 which consists of the two-layer structure of the layer insulation layer 9 by the 
side of a inner layer and the layer insulation layer 10 by the side of an outer layer is formed in the 
multilayer printed wiring board 1 of this example. The permanent resist 1 1 is formed in the front face of the 
layer insulation layer 9 by the side of a inner layer. The conductor pattern 12 is formed in the part in which 
the permanent resist 1 1 is not formed among the front faces of the layer insulation layer 9 by the side of a 
inner layer. The permanent resist 13 is similarly formed in the front face of the layer insulation layer 10 by 
the side of an outer layer. The conductor pattern 14 is formed in the part in which the permanent resist 13 
is not formed among the front faces of the layer insulation layer 10 by the side of an outer layer. Said 
some of conductor patterns 14 serve as a pad for connection for carrying out the surface mount of the LSI 
chip etc. Moreover, the front face of the layer insulation layer 10 by the side of an outer layer is covered 
with the solder resist 6 except for the part. In addition, it is made for convenience the thing of explanation 
for which said conductor pattern 14 is called this "the conductor pattern 14 of the outermost layer" or 
subsequent ones. The thing of a conductor pattern 12 is similarly made to call the thing of "the conductor 
pattern 12 of an outer layer", and a conductor pattern 4 "the conductor pattern 4 of a inner layer", 
respectively. 

[0034] The Bahia hall 15 for interlayer connections is formed in the layer insulation layer 9 by the side of a 
inner layer. The Bahia hall 16 for interlayer connections is similarly formed in the layer insulation layer 10 
by the side of an outer layer. The copper-plating layers 15b and 16b which constitute the Bahia halls 15 
and 16 have Crevices 15a and 16a in the center section. And crevice 15a of the Bahia hall 15 belonging to 
the layer insulation layer 9 by the side of a inner layer is filled up with the copper paste 7 which is the filler 
which has conductivity. 

[0035] In the case of this multilayer printed wiring board 1, the base of the Bahia hall 15 belonging to the 
layer insulation layer 9 by the side of a inner layer is electrically connected to the copper paste 7 exposed 
from the end face of the plating through hole 5 through the plating film 8. Moreover, similarly on the copper 
paste 7 with which crevice 15a of the Bahia hall 15 was filled up, the base of the Bahia hall 16 belonging to 
the layer insulation layer 10 by the side of an outer layer is electrically connected through the plating film 
8. Therefore, the plating through hole 5 and the Bahia halls 15 and 16 are in the condition of having been 
arranged on about 1 straight line. That is, so to speak in this multilayer printed wiring board 1, the copper 
paste 7 has played the role of the pad for connection for the Bahia halls 15 and 16. 

[0036] Next, the procedure of manufacturing this multilayer printed wiring board 1 is explained based on 
drawing 2 - draw ing 8 . First, the copper clad laminate 17 made from the glass fabric base material epoxy 
resin is prepared, and the hole 18 for through hole formation is ****(ed) to the copper clad laminate 17. 
Next, according to well-known technique, panel plating and through-hole plating are performed 
conventionally, and copper-plating layer 5b is deposited in the hole 18 for through hole formation. 
Consequently, as shown in drawin g 2 , the plating through hole 5 is formed in copper clad laminate 17. In 
addition, in this example, the bore of the hole 18 for through hole formation is set as about 300 
micrometers, and the diameter of land 5c of the plating through hole 5 is set as about 700 micrometers. 
[0037] Next, the metal mask which has a hole with the formation location of each plating through hole 5 in 
the location corresponding to the copper clad laminate 17 in which the plating through hole 5 was formed is 
arranged. And by moving a squeegee, as shown in drawing 3 , cavernous section 5a of the plating through 
hole 5 is filled up with the copper paste 7. In this example, the copper paste 7 which added the little 
solvent, the CHIKUSO agent, etc. is used for the copper powder and thermosetting resin which are a 
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principal component. 

[0038] Next, after drying the copper paste 7 with which it filled up and carrying out counter etching of the 
front face by buffing, the plating film 8 is formed in both sides of copper clad laminate 17 by ** attachment 
panel plating. In addition, when filled up with the copper paste 7, it is desirable that the height of the 
disclosure side of the copper paste 7 after desiccation becomes almost the same as the height which is 
the land 5c page of the plating through hole 5. 

[0039] As a means to form the plating film 8 which is a metal membrane, there are an electrolysis 
galvanizing method and a nonelectrolytic plating method. In this case, as for especially the thickness of the 
plating film 8 formed, it is good that it is [ 1 micrometer - 7 micrometers / 3 more micrometers - 6 
micrometers ] 4 micrometers - 5 micrometers. When the plating film 8 becomes thick, there is a possibility 
of it becoming impossible to attain shortening of production time, and becoming cost quantity. On the other 
hand, when the plating film 8 is too thin, there is a possibility that it may become impossible to protect the 
copper paste 7 from roughening liquid or a software etching process certainly. In addition, in this example, 
it is supposed that the plating film 8 which consists of copper with a thickness of 5 micrometers is formed 
by the electrolytic copper galvanizing method. 

[0040] Next, pattern etching is performed after forming etching resist in the front face of the plating film 8. 
Then, as shown in drawing 4 , the conductor pattern 4 of the inner layer which carried out the 
predetermined configuration is formed. In addition, in this example, the conductor pattern 4 of said inner 
layer is used mainly as a voltage plane or a grand layer. 

[0041] Next, the adhesives for additives of a photosensitive epoxy system with which the comparatively 
easily dissolvable resin filler was distributed to the oxidizer in the comparatively refractory resin matrix by 
both sides of copper clad laminate 1 7 in which the conductor pattern 4 of a inner layer was formed to the 
oxidizer are applied. By performing exposure and development here, as shown in draw ing 5 , the layer 
insulation layer 9 by the side of the inner layer which has the hole 19 for the Bahia hall formation as 
opening is formed. At this time, the hole 19 for the Bahia hall formation is formed corresponding to the end 
face of the plating through hole 5 where it fills up with the copper paste 7. 

[0042] Next, chemical roughening processing to the layer insulation layer 9 by the side of a inner layer is 
performed using the chromic acid which is a roughening agent (oxidizer). Then, catalyst nucleus grant, 
formation of the permanent resist 11, plating pretreatment, and non-electrolytic copper pattern plating are 
performed. 

[0043] If it passes through the above-mentioned plating processing, copper-plating layer 15b deposits on 
the internal surface of the hole 19 for the Bahia hall formation, the front face of the plating film 8 exposed 
from the hole 19 for the Bahia hall formation, etc. Therefore, as shown in drawing 6 , the Bahia hall 15 
whose diameter of opening is about 100 micrometers is formed in the layer insulation layer 9 by the side of 
a inner layer. In addition, in this example, the deposit thickness of copper-plating layer 15b is set as about 
25 micrometers. About what has been arranged on the axis of the plating through hole 5 among said Bahia 
halls 15, the base will be in the condition of having connected with the end face of the plating through hole 
5. Moreover, the conductor pattern 12 of an outer layer is formed in the front face of the layer insulation 
layer 9 by the side of a inner layer. 

[0044] Next, the metal mask which has a hole with the formation location of each Bahia hall 15 in the 
location corresponding to the front face of the layer insulation layer 9 by the side of the inner layer in 
which the Bahia hall 15 was formed is arranged. And crevice 15a of the Bahia hall 15 is filled up with the 
above-mentioned copper paste 7 by moving a squeegee. Consequently, the end face by the side of opening 
of the Bahia hall 15 will be in the condition that flattening was carried out, by restoration of the copper 
paste 7. At this time, it is good for the height of the disclosure side of the copper paste 7 to become 
almost comparable as the height of the land side of the Bahia hall 15. 

[0045] Next, after drying the copper paste 7 with which it filled up, the plating film 8 as a metal membrane 
as shown in drawing 7 is formed also on the copper paste 7 in said Bahia hall 15 by the ** attachment 
panel plating mentioned above. In this case, as a means to form the plating film 8, there are an electrolysis 
galvanizing method and a nonelectrolytic plating method. As for especially the thickness of the plating film 
8 formed, it is good that it is [ 1 micrometer - 7 micrometers / 3 more micrometers - 6 micrometers ] 4 
micrometers - 5 micrometers. The reason is as above-mentioned. In this example, it is supposed that the 
plating film 8 which consists of copper with a thickness of 5 micrometers by the electrolytic copper 
galvanizing method is formed as well as the time of the plating through hole 5. 

[0046] Next, according to the formation procedure of the layer insulation layer 9 by the side of the inner 
layer mentioned above, the layer insulation layer 10 by the side of an outer layer is formed. At this time, 
the hole for the Bahia hall formation as opening is prepared by performing exposure and development 
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corresponding to the end face of the Bahia hall 15 where it fills up with the copper paste 7. Then, after 
performing the chemical roughening processing and catalyst nucleus grant to the layer insulation layer 10 
by the side of an outer layer, formation of the permanent resist 13, plating pretreatment, and non- 
electrolytic copper pattern plating are performed. If it passes through the above-mentioned plating 
processing, copper-plating layer 16b deposits on the internal surface of the hole for the Bahia hall 
formation, the front face of the copper paste 7 in crevice 16a, etc. Therefore, as shown in d rawing 8 , the 
Bahia hall 16 whose diameter of opening is about 100 micrometers is formed in the layer insulation layer 10 
by the side of an outer layer. 

[0047] About what has been arranged on the axis of the Bahia hall 15 which belongs to the layer insulation 
layer 9 by the side of a inner layer among said Bahia halls 16, the base will be in the condition of having 
connected with the end face of this Bahia hall 15. Moreover, the conductor pattern 14 of the outermost 
layer is formed in the front face of the layer insulation layer 10 by the side of an outer layer. Furthermore, 
the conductor pattern 14 of the outermost layer is covered with a solder resist 6. In addition, the liquid 
photograph solder resist is used in this example. On the other hand, the Bahia hall 16 belonging to the layer 
insulation layer 10 by the side of an outer layer is exposed from said solder resist 6. That is, in this 
multilayer printed wiring board 1, said Bahia hall 16 is used as an external connection terminal for joining a 
lead, a bump, etc. of an LSI chip etc. 

[0048] Now, the operation effectiveness of the manufacture approach of the multilayer printed wiring board 
1 of above this examples is explained. According to this manufacture approach, before the copper paste 7 
exposed from the end face of the plating through hole 5 or the Bahia hall 15 performs roughening down 
stream processing, it is beforehand protected by the plating film 8. And since roughening down stream 
processing is performed in this condition, the copper paste 7 is not directly exposed to roughening liquid. 
Therefore, the dissolution of the resin under copper paste 7 with roughening liquid can be prevented. For 
this reason, irregularity etc. decreases in the exposure of the copper paste 7, and the connection condition 
of copper paste 7 part and the copper-plating layers 15b and 16b formed in that upper part improves 
certainly. Consequently, the multilayer printed wiring board 1 excellent in connection dependability will be 
obtained. 

[0049] Moreover, by this manufacture approach, after having been beforehand protected by the plating film 
8 as mentioned above, the non-electrolytic copper plating process for forming the Bahia halls 15 and 16 is 
performed. For this reason, even if it is a time of passing through the non-electrolytic copper plating 
process carried out over the long time amount of several hours, the copper paste 7 is not directly exposed 
to plating liquid, and a bad influence does not necessarily appear especially in the copper paste 7. 
[0050] Furthermore, according to this manufacture approach, since flattening of the end face of the plating 
through hole 5 is carried out by restoration of the copper paste 7, that part can be used as a pad for 
connection. That is, the thing of the plating through hole 5 for which the base of the Bahia hall 15 is mostly 
connected on an axis becomes possible. Similarly, since flattening of the end face of the Bahia hall 15 is 
carried out by restoration of the copper paste 7, it can be used as a pad for connection also about the 
part. That is, it also becomes possible to connect the base of almost another Bahia hall 16 on an axis of 
the Bahia hall 15. 

[0051] And the plating through hole 5 side, the Bahia hall 15 side and the Bahia hall 15, and 16 sides 
become connectable electrically through the plating film 8. As the upper part of the plating through hole 5 
and the upper part of the Bahia hall 15 by the side of a inner layer are avoided, it becomes unnecessary 
therefore, to arrange the pad for connection. 

[0052] In the case of the multilayer printed wiring board 1 of this example, the plating through hole 5 and 
the Bahia halls 15 and 16 are in the condition of having been arranged on about 1 straight line so that 
clearly from the above thing. So, if it is in this multilayer printed wiring board 1, as compared with the 
conventional multilayer printed wiring board, the area which can be used for wiring of conductor patterns 4, 
12, and 14 is large relatively, moreover, with the increment in wiring area, a wiring degree of freedom will 
also be boiled markedly, and will improve, and it becomes possible to have and to fully attain a 
miniaturization and densification of a multilayer printed wiring board 1. In addition, as a result of the 
improvement of a design degree of freedom, when automating wiring fully, it becomes very convenient. And 
shortening, a cost cut, etc. of a design period will be attained by realizing full automation of such wiring. 
[0053] Furthermore, according to this invention, depression of the layer insulation layer 9 by the side of the 
inner layer by existence of cavernous section 5a of the plating through hole 5 is prevented. For this reason, 
irregularity does not arise in the conductor pattern 12 of the outer layer formed in the part which hits the 
upper part of the plating through hole 5. Similarly, since depression of the layer insulation layer 10 by the 
side of the outer layer by existence of the cavernous section of the Bahia hall 15 by the side of a inner 
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layer is prevented, irregularity does not arise in the conductor pattern 14 of the outermost layer formed in 
the part which hits the upper part of this Bahia hall 15. 

[0054] Irregularity arises neither in the conductor pattern 12 of the outer layer of the plating through hole 
5 or the Bahia hall 15 mostly formed on the axis, nor the conductor pattern 14 of the outermost layer so 
that clearly from the above thing. Therefore, the multilayer printed wiring board 1 of this example has the 
conductor patterns 12 and 14 which were extremely excellent in dimensional accuracy. For this reason, 
even when some conductor patterns 14 of the outermost layer are temporarily used as a bonding pad, 
wirebonding can be performed with a sufficient precision. And since the surface smoothness of the layer 
insulation layer 10 by the side of an outer layer is also improved as it is the above-mentioned 
configuration, it becomes very convenient in case the surface mount of IC chip, the LSI chip, etc. is carried 
out to a multilayer printed wiring board 1. 

[0055] Moreover, since the plating film 8 which consists of copper with a thickness of 5 micrometers is 
made into the metal membrane in the case of this manufacture approach, positive dissolution prevention 
can be aimed at, without causing long time-ization of a production process. In addition, if it is the plating 
film 8 of thickness of this level, it will not be accompanied by the dissolution of the resin under copper 
paste 7 in the case of an own plating process. Of course, formation also has the advantage that it is easy 
and low cost in said plating film 8. 

[0056] Furthermore, in this example, since the copper paste 7 which contains copper powder as a principal 
component is used as a filler, restoration does not take time amount. Therefore, compared with the 
conventional approaches (for example, the formation approach of conventionally well-known FIRUDO beer 
etc.) filled up with a filler, it becomes in production process, in cost, and advantageous with nonelectrolytic 
plating. Especially, according to the restoration approach using a copper paste 7 like this example, figuring 
by 2 times coating or polish processing of adhesives etc. will not necessarily be needed. For this reason, it 
is a thing superior to the formation approach of the FIRUDO beer in the former. 

[0057] And the plating through hole 5 is in the condition of having been completely laid under the bottom of 
a wiring layer 3, in the multilayer printed wiring board 1 of this example. Therefore, there is an advantage 
that the closure nature when constituting a package and airtightness become good unlike the conventional 
multilayer printed wiring board which has the penetrated plating through hole 5. And according to this 
configuration, it is only sufficient to **** the hole 18 for through hole formation. [ used as a base material 
2 ] [ 17 ] Therefore, unlike the conventional multilayer printed wiring board [ need / not only the hole 18 
for through hole formation but the hole for the Bahia hall formation / to be processed ], processing cost 
becomes cheap. 

[0058] Air bubbles stop moreover, according to the multilayer printed wiring board 1 of this example, 
remaining at all inside the plating through hole 5, as a result of filling up completely cavernous section 5a of 
the plating through hole 5 with the copper paste 7. Therefore, a possibility that it may originate in internal 
air bubbles and a crack may occur disappears, and the thermal resistance of a multilayer printed wiring 
board 1 improves. 

[Example 2] The multilayer printed wiring board 20 of an example 2 is shown in drawing 9 . This multilayer 
printed wiring board 20 is characterized by filling up crevice 16a of the Bahia hall 16 in the multilayer 
printed wiring board 1 of an example 1 with the copper paste 7. And it is desirable to form the plating film 8 
(illustration abbreviation) similarly with having carried out in the example 1 further. Therefore, in the 
multilayer printed wiring board 20 of an example 2, the end face by the side of opening of the Bahia hall 16 
is in the condition that flattening was carried out mostly. 

[0059] When using the end face by the side of opening of the Bahia hall 1 6 as a pad for connection of a 
surface mount, for example as it is this configuration, junction of the lead of an LSI chip, a package, etc., a 
bump, etc. becomes easy rather than the time this end face is not flat. That is, when crevice 16a is lost to 
the end face by the side of said opening, it is because wirebonding can carry out more easily. In addition, in 
connecting a lead etc. with soldering, there is also an advantage that there is little solder amount of supply 
and it ends. 

[Example 3] The multilayer printed wiring board 22 of an example 3 is shown in d rawing 10 . This multilayer 
printed wiring board 22 is 6 lamellaes which equip both sides of a base material 2 with a wiring layer 3 as 
well as the multilayer printed wiring board 1 of an example 1. However, in this multilayer printed wiring 
board 22, difference is in the configuration of the part which serves as an outer layer from the layer 
insulation layer 9 by the side of the inner layer which constitutes the wiring layer 3. Therefore, it supposes 
that the configuration about difference is explained as a core, and explanation is omitted about the 
configuration about a common feature here. 

[0060] As shown in drawing 10 , a Bahia hall 23 which is different in the Bahia hall 16 of an example 1 is 
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formed in the layer insulation layer 10 by the side of an outer layer. That is, this Bahia hall 23 is a thing 
with the so-called mushroom-like copper-plating layer (namely, mushroom mold bump) 25 in the hole 24 for 
the Bahia hall formation. Therefore, this Bahia hall 23 is what did not have crevice 16a in an opening side, 
but was moreover projected a little rather than the front face of the layer insulation layer 10 by the side of 
an outer layer. 

[0061] Moreover, it is characteristic that the conductor pattern 14 of the outermost layer is not formed in 
the front face of the layer insulation layer 10 by the side of an outer layer in this multilayer printed wiring 
board 22. Therefore, these multilayer printed wiring boards 22 differ in examples 1 and 2, and are not 
equipped with the permanent resist 13 or the solder resist 6. 

[0062] The procedure of manufacturing the multilayer printed wiring board 22 of an example 3 here is 
explained. It carries out to the process which forms the Bahia hall 15 which belongs to the layer insulation 
layer 9 by the side of a inner layer according to the approach of an example 1 first, using copper clad 
laminate 17 as a start ingredient. The plating film 8 which consists of copper with a thickness of 5 
micrometers is formed in the end face of the Bahia hall 15. Next, the layer insulation layer 10 by the side of 
an outer layer is formed in the front face of the layer insulation layer 9 by the side of a inner layer by 
applying the adhesives of a photosensitive epoxy system. Next, by performing exposure and development, 
the hole 24 for the Bahia hall formation as opening is formed in the layer insulation layer 10 by the side of 
an outer layer. Then, nonelectrolytic plating between predetermined time is performed using a non- 
electrolytic copper plating bath. Then, copper plating begins to deposit by using as a nucleus only the 
plating film 8 exposed from the hole 24 for the Bahia hall formation. And copper plating is filled up with the 
hole 24 for the Bahia hall formation, and the mushroom mold bump 25 as finally shown in drawin g 1 0 is 
formed. 

[0063] Now, according to the multilayer printed wiring board 22 of an example 3, the end face by the side 
of opening of the Bahia hall 23 which is an external connection terminal is in the condition of having 
upheaved from the layer insulation layer 10 by the side of an outer layer. Therefore, junction of the lead of 
an LSI chip, a package, etc., a bump, etc. becomes still easier as well as the time of said example 2. 
[0064] Moreover, if a package is constituted using this multilayer printed wiring board 22, it will become 
possible by using the mushroom mold bump 25 as an external connection terminal to mount this package 
easily to a mother board. 

[0065] Furthermore, according to the configuration of the example 3 which does not form the conductor 
pattern 14 of the outermost layer, a solder resist 6 and the permanent resist 13 are omissible. For this 
reason, while being able to simplify the configuration of a multilayer printed wiring board 22, the flat outside 
surface suitable for component mounting can be obtained. And when the above configurations are taken, 
the whole outside surface of a multilayer printed wiring board 22 can be used as area for the surface 
mounts of components. 

[0066] And there is an advantage that homogeneity can be filled up with the hole 24 for the Bahia hall 
formation formed in the layer insulation layer 10 by the side of an outer layer as it is the restoration 
approach by the above non-electrolytic copper plating. As a result, the desired Bahia hall 23 will be 
obtained comparatively simply. In addition, according to this approach, the copper-plating layer 25 can be 
deposited by using the plating film 8 as a nucleus. Therefore, there is an advantage that the catalyst 
nucleus for the deposit of the beginning of non-electrolytic copper plating becomes unnecessary. Of 
course, also in this case, since the plating film 8 exists, the dissolution of the resin under copper paste 7 
located in the bottom of it is prevented. 

[Example 4] The multilayer printed wiring board 27 of an example 4 is shown in dra wi n g 1 1 . 
[0067] This multilayer printed wiring board 27 fills up crevice 16a of the Bahia hall 16 belonging to the layer 
insulation layer 10 by the side of an outer layer with the copper paste 7 as well as the multilayer printed 
wiring board 20 of an example 2. However, in this multilayer printed wiring board 27, the point without the 
conductor pattern 14 and solder resist 6 of the ** outermost layer and the point that there is no land in ** 
plating through hole 28 are different. 

[0068] Therefore, in the case of the example 3 which takes the above configurations, only a part without a 
land has the advantage that the wiring area on a base material 2 increases in the plating through hole 28. 
Therefore, it is very convenient, when a wiring layer can be independently formed on a base material 2 and 
a miniaturization and densification of a multilayer printed wiring board 27 are promoted further. Moreover, 
according to this configuration, since the formation of a ** pitch of the plating through hole 28 is also 
possible, there is an advantage that overall miniaturization can be attained. 

[0069] Furthermore, according to the configuration of the example 4 which does not form the conductor 
pattern 14 of the outermost layer, since a solder resist 6 is omissible, the flat outside surface which could 
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simplify the configuration and was suitable for component mounting can be obtained. And when the above 
configurations are taken, the whole outside surface of a multilayer printed wiring board 22 can be used as 
area for the surface mounts of components. 

[Example 5] In the example 5, the multilayer printed wiring board 1 of the almost same configuration as an 
example 1 is manufactured by somewhat different approach. Here, the procedure of the different part is 
mainly explained. 

[0070] As first shown in drawing 5 according to the manufacture procedure of an example 1, it carries out 
to the process which forms the layer insulation layer 9 by the side of the inner layer which has the hole 19 
for the Bahia hall formation which is opening. Next, sputtering is performed, without performing roughening 
processing. By this sputtering, the spatter film 8 as a metal membrane is formed all over the layer 
insulation layer 9 by the side of a inner layer. 

[0071] In this case, as for especially the thickness of the spatter film 8 formed, it is good that it is [ 0.05 
micrometers - 2.0 micrometers ] 0.1 micrometers - 1.0 micrometers. The reason is almost the same as the 
time of the plating film 8. In addition, in this example, it is supposed that the spatter film 8 which consists 
of copper with a thickness of 0.1 micrometers is formed. 

[0072] Next, plating resist is formed in the predetermined part of said spatter film 8, and electrolytic 
copper plating is performed, then, the flash plate after exfoliating said plating resist — dirty therefore, only 
the unnecessary part of the spatter film 8 is removed. Then, it becomes a configuration (namely, 
configuration in which the permanent resist 1 1 does not exist) near drawing 6 . Then, according to the 
procedure of an example 1, it carries out to a final process. 

[0073] Even if it is the manufacture approach of the above examples 5, the operation effectiveness 
equivalent to said example 1 can be acquired. That is, it is because the copper paste 7 is no longer directly 
exposed to plating liquid by having formed the spatter film 8. Since the spatter film 8 which consists of 
copper with a thickness of 0.1 micrometers is especially made into the metal membrane in the case of this 
manufacture approach, positive dissolution prevention can be aimed at without causing long time-ization of 
a production process. And in the case of this approach, there is also a merit that the usual roughening 
down stream processing becomes unnecessary. 

[0074] In addition, it is not limited only to the above-mentioned example and this invention can be changed 
into the following configurations. For example, the filler for being filled up with (a) cavernous section 5a or 
Crevices 15a and 16a is not limited to the copper paste 7. For example, you may be the paste material 
containing a tungsten, molybdenum, niobium, a tantalum, gold, silver, etc., i.e., the conductive matter 
containing metals other than copper. In this case, when facilities, such as soldering, etc. are taken into 
consideration, it is desirable to choose the metal which has the melting point more than the melting point 
of the solder used at least. Moreover, if cost nature, conductivity, etc. are taken into consideration, the 
result that a copper paste 7 like each example is especially desirable will be brought. 
[0075] Moreover, the approach of inserting a metal pin, a metal plug, etc. may be adopted as an approach 
of replacing with restoration of copper paste 7 grade. Furthermore, when carrying out hole plugging of the 
cavernous section 5a of the plating through hole 5 by copper paste 7 grade, a pin, etc., it is not necessarily 
required that cavernous section 5a should be buried completely. That is, it will be said that it is sufficient if 
the closure of the both ends of the plating through hole 5 is carried out at least. 

[0076] Furthermore, a filler is not necessarily restricted to the conductive matter. For example, you may be 
the conventionally well-known non-conductive matter like the resin for forming a solder resist, a layer 
insulation layer, etc. In this case, the optimum range of the thickness of the metal membrane (plating film) 
8 which should be formed is 5 micrometers - 30 micrometers. It is because there is a possibility that it may 
become impossible to fully secure a flow when a metal membrane 8 is too thin. Moreover, when a metal 
membrane 8 is too thick, a plating process long-duration-izes and it is because there is a possibility of 
having a bad influence on the resin which is a filler. 

(b) A base material 2 may be the multilayer board which is not limited to a double-sided plate, for example, 
was produced by the mass lamination method. Moreover, a base material 2 is not necessarily limited to the 
substrate which used resin as the principal member. As the substitute, what used metals, such as copper, 
aluminum, and iron, as the principal member may be used. If this kind of metal base material is chosen, the 
multilayer printed wiring board excellent in heat dissipation nature is realizable. For this reason, it is 
convenient when it mounts much big chips of calorific value. 

[0077] (c) The adhesives for forming the layer insulation layers 9 and 10 by the side of a inner layer and an 
outer layer may not necessarily be photosensitive epoxy, for example, can also be replaced with 
photosensitive polyimide etc. Moreover, approaches other than exposure / development may be chosen as 
the applied layer insulation layer like the exposure of for example, laser light as a means to form the hole 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 2008/01 / 1 1 



JP,07-283538,A [DETAILED DESCRIPTION] 



10/10 ^— v 



19 for the Bahia hall formation. 

[0078] (d) When not forming the conductor pattern 14 of the outermost layer in the layer insulation layer 
10 by the side of an outer layer, it is also possible to use an ingredient for example, without a resin filler, 
(e), of course, a wiring layer 3 may be only one side of a base material 2. Moreover, it is also possible to 
consider a wiring layer 3 as the configuration multilayered further if needed. 

[0079] (f) It is not necessary to necessarily make the Bahia halls 15 and 16 into a cross-section 
approximate circle configuration like an example 1 and 2 grades for example, and they are good as for 
shape of a cross-section elliptical or a cross-section rectangle etc. Moreover, it is also possible to, make 
said Bahia halls 15 and 16 into a groove etc. on the whole. In addition, as an approach of forming the Bahia 
hall of the above non-circle configurations, the approach by exposure and development of a photopolymer 
is extremely suitable. 

[0080] (g) for example, the conductor which comes to arrange the plating through hole 5 and the Bahia 
halls 15 and 16 on about 1 straight line — it is also possible to use a part as a heat dissipation path which 
connects the exoergic components by the side of a component side etc. and the heat sink by the side of a 
non-component side. Since exoergic components and a heat sink are connectable by low-fever resistance 
and the minimum distance in it being such a configuration, there is an advantage that heat dissipation 
effectiveness becomes high. 

[0081] (h) After being filled up with the copper paste 7 to the crevices 15a and 16a of the Bahia halls 15 
and 16, it is good to perform surface polish. If such surface polish is performed, the end face by the side of 
opening of the Bahia halls 15 and 16 can be further made into flatness. In addition, it is suitable to perform 
surface polish, when filled up with the copper paste 7, without using a metal mask. 

[0082] (i) It is good also as what replaces with the Bahia hall 23 equipped with the mushroom mold bump 
25 like an example 3, for example, is equipped with a straight Wall mold bump. In this case, what is 
necessary is just to exfoliate that plating resist, after performing non-electrolytic copper plating, where 
plating resist of predetermined thickness is formed on the layer insulation layer 10 by the side of an outer 
layer. 

[0083] G) As a metal which forms the plating film 8 and the spatter film 8, metals other than copper, such 
as gold, nickel, aluminum, and chromium, may be used. However, copper has the merit of it being 
comparatively cheap and moreover excelling in conductivity, also among these metals. 
[0084] Here, the technical thought grasped by the example and example of another which were mentioned 
above is enumerated below with the effectiveness besides the technical thought indicated by the claim. 
(1) The multilayer printed wiring board obtained by the manufacture approach of claims 1-5. It becomes 
what was excellent in pattern dimensional accuracy, dependability, etc. in it being this configuration. 
[0085] Next, terminology ** used into this specification is defined as follows. 

"** metal membrane When : filler is the conductive matter The 1 micrometer - about 7 micrometers thin 
copper-plating film formed by electrolysis plating or nonelectrolytic plating, Various metal plating film, such 
as nickel-plating film, gilding film, aluminum plating film, and chrome plating film, Or 0.05 micrometers - 
about 2 micrometers very thin copper spatter film, nickel spatter film, Say various metal spatter film, such 
as golden spatter film, aluminum spatter film, and chromium spatter film, etc., and when a filler is the non- 
conductive matter further various metal plating film, such as 5 micrometers - about 30 micrometers 
copper-plating film formed by electrolysis plating or nonelectrolytic plating, nickel-plating film, gilding film, 
aluminum plating film, and chrome plating film, is said. " 
[0086] 

[Effect of the Invention] As explained in full detail above, according to the manufacture approach of a 
multilayer printed wiring board according to claim 1 to 5, improvement in the connection dependability by 
the improvement of improvement in a wiring degree of freedom, the improvement in the formation precision 
of a conductor pattern, roughening-proof acidity or alkalinity, plating-proof acidity or alkalinity, etc., etc. 
can be aimed at certainly. Since positive dissolution prevention can be aimed at especially according to 
invention according to claim 3 to 5, without causing long time-ization of a production process, high cost- 
ization can be prevented though improvement in much more connection dependability is aimed at. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the multilayer printed wiring board of an example 1 is shown — it is a fracture outline sectional 
view a part. 

[Drawing 2] similarly in the production process, the condition of having performed panel plating to copper 
clad laminate is shown — it is a fracture outline sectional view a part. 

[Drawing 3] similarly in the production process, the condition that the cavernous section of a plating 
through hole was filled up with the copper paste is shown — it is a fracture outline sectional view a part. 
[Dr awin g A\ similarly in the production process, the condition that the plating film was formed on the 
copper paste is shown — it is a fracture outline sectional view a part. 

[Drawing 5] the condition that the layer insulation layer by the side of the inner layer which has a hole for 
the Bahia hall formation was similarly formed in the production process is shown — it is a fracture outline 
sectional view a part. 

[Drawing 6] the condition of having arranged the permanent resist and similarly having performed non- 
electrolytic copper plating in the production process is shown — it is a fracture outline sectional view a 
part. 

[Draw i ng 7] the condition that the plating film was similarly further formed in the production process on the 
copper paste with which the crevice of the Bahia hall was filled up is shown — it is a fracture outline 
sectional view a part. 

[Drawing 8] the condition that the layer insulation layer by the side of the outer layer which has the Bahia 
hall was similarly formed in the production process is shown — it is a fracture outline sectional view a part. 

[Drawing 9] the multilayer printed wiring board of an example 2 is shown — it is a fracture outline sectional 
view a part. 

[Drawing 10] the multilayer printed wiring board of an example 3 is shown — it is a fracture outline 
sectional view a part. 

[Drawing 11] the multilayer printed wiring board of an example 4 is shown — it is a fracture outline 
sectional view a part. 

[Qrawing 12] (a) - (d) shows the production process of the conventional multilayer printed wiring board — 
it is a fracture outline sectional view a part. 

[Drawing 1 3] (a) - (d) shows the production process of the conventional multilayer printed wiring board — 
it is a fracture outline sectional view a part. 

[Dra_wing 14] the conventional multilayer printed wiring board is shown — it is a fracture outline sectional 
view a part. 

[Drawing 15] It is the partial fracture expansion outline top view of the multilayer printed wiring board for 
explaining the conventional trouble. 
[Description of Notations] 

1, 20, 22, 27 — A multilayer printed wiring board, 2 — 5 A base material, 28 — Plating through hole, 7 — 
The copper paste as a filler, 8 — Plating film as a metal membrane (or spatter film), 9 [ — Hole for the 
Bahia hall formation as opening. ] — The layer insulation layer by the side of the inner layer as an 
insulating layer, 10 — The layer insulation layer by the side of the outer layer as an insulating layer, 15 16 
23 — 19 A closed-end hole (= Bahia hall), 24 
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1 

JH^CC3B«« &XII <h , WIB^Wtfi 

< £ fctvfft**fT 9 > hE*B«©«JS:£ffi. 

*t4XIi, itE?E«W±Cc^JRII4^-rsxS 
■*WKIft«l±fcJKJ«"r5X«i*ffofc», ftJIffl 

£ a siMMi*it*w«:fflfbr & xsscnNnBnnffi« 

So 

[0 00 1 ] 
[0 0 0 2] 

[0003] a^(ct>/cor«^^->^^gEs^ 

r * £ <t c o m&Wfr h c omco^m y°v>b EtftKtf 
[0004] afc. *»^y>hB««K:«Mt/<jr-> 

^^^'p-feX (Subtractive Process ) i0Tf-/f-f 
:7Vu*fcX (Additive Process) <Dr.^CftW^r Z> C t 

[0 0 0 5 ] QXDV~7b<7?T i ^Vnt^ilt fl^gg 



(2) #HPP7 -2 8 3 5 3 8 

2 

[0006] ccx\ wy'utez<Di>?tii)Hc£-?rft 

H3ti4«e*<D*«^y>hEIMR*, *©«jfiX«<fc 
^cSffl^fcifcl^tcSi-rS. 0 12 (d)fc 

t^h^*^* ^^tH2X(cj:6^B^y> bmm 
io «(6»«) 3 0^$nri^ o c<D^H^y>hE 

[0 0 0 7] S-T. 2tfc<&tt»JB©*^»«3 1 t 1 
tt©rtll/tl0lBSIfflW«3 2<h5r*n^nffl^TSc * 
iCi*»ffl®lll5BfllJB«3 1 (CAV7*-«fflfLtt 

->x^>^£ff5 0 rtlfffl<D»5BS»*3 2tCoii 

:t**>y©#*fT5. 012 (a) CC^3;ft£ 

<fc5(C. ft«ffl0iBSBfltJ|«3 1, 7'y7'l/M3, i*j 
20 JIfflcD£[!5gW!«3 2, 7 a 'j7'u^3 3, fl-JB/B©»5B 

WB«3 i©JHBtc«fe^t5-&r«)t^u^-rs. ^ccc % 

HI 2 (b) CC^StlS<fc5CC, Fy^ftJX^Ci^T 
X;U~*~;U0^?L3 4*2M:-r£ l> CCflWWR 

a, 012 (cMc^3ft£J;Mc^Wg&cx^>^ 

[0 0 0 8 ]«±CDXg4it, ^V7^^3 6M 
fe^tX;I/-^^3 7CC<fcoT&«<D^*^£->3 
30 8 tf&R 3 n/c^jf ^ y > h §B«S 3 0 WHH 3 h S . 
013 (d) Tf^r-j ^y'u^^t&^-cftW: 
3ftS^JB:/y>hE*ttR (6IS) 4 0^ntO 
^>o C(D^»^y> hS3^«4 0{iil 2CD^g^y> 
Ha«3 04}»&r), ^5S«gffi4 1 ©HffifcE* 

[0 0 0 9] ST. 013 (a) iC^^n^cfc^CC, 

tit, *3f6-3H«*ff5C£«:j:oT. 0 
13 (b) tC^Sn&<fc^tC]Blffl]|!6B»4 3tC^-Yr* 

?K^?L4 5©a»a^«ttt«#^*fT^fca, 013 

ot, ^JU-*wb»j|Sffl?L4 5 0rtSflff*(clH«)-o* 

*#fffis#*. w±oxg^jgr, />vr^-ju47a 

W*> o * * ^ - 4 8 fc«fc o r^BCD^E^s * - > 
50 4 9,4 9 a *s&R 3 n/c^Jl y'V>b WMMA 0 aWffi 



3 

[ooio] ta ^^n-fexicjc^rffM 

Zti*>mfo;m~>4 9 ate, ^tfiJS^^T^>^^> 
Z>£^*>t±&X&*> 0 

ccis^jg^u >M2*b« (6ii) 5 0#*s*m> 

J15 2*s— »©)BIBI»iHW5 3. 5 4KJ:orfl*!£i*ft 
>5 8, 5 9tt^r*-;b5 6, 5 7JlCf«&o *>U!/ 

[0012]-)^! ±KO«JiS*6feWi&*»ttJ:5 
[0013] 

[0 0 14] IWffiLfc<fc5K:, MT7y> hGtt«5 0 
©#B<Dz*f*:A£~>5 8, 5 9il «f*CCcfc-?T^Si 

[0015] tf>oSrx;l'-*-;l'5 5<D^> F5 5 b<D 
— aUJC«, PB#R* LfcJftRflirS ^ F 5 5 a sW&lSSft 
tC^c *©»t*M^"^ K5 5 a±CC«, rt»fflfl©»HI 
*6#jf5 3&cKiT£^T*-;U5 6 36JW«Stin* 

±Cc»J5KSnfcSSI»fll^^^ K5 6 atcSSKSnri^o 
K5 6 a_Bcte, fl-JMPJOJBIHI 

munis 4fcjir*^-f r*-;i/5 7 3wsa*stirc^ 

£ Q fie*5C*Jl>rtt. #)^X;U-*-;b5 5 

(4g) £MttTjg^ffl^ ?F55a, 5 6a SriSgiT £ 

[ooi6] ±ts©<fc5aiB«(c"r-5i, m# 



(3) 4WIPF7 - 2 8 3 5 3 8 

4 

[00 17] Sfc, Ell4cD^B^»;>h@SI«S50CD 
&o*^JW*^5 5(cSSS5 5 c*s*oyt 

(CDflSSS 6 b#*4fctf>. «^JBcD«ft:^^->5 9 
POfl^t # I > 5 ra«#*> -So C CD J: 5 tCaift:©^ 

10 HSiKfi 5 0CC*fTS LS I^y^^y^-^^OH 
[00 18] H14©^y>HBW«5 0tc*jti 

«jb s ft £ ^*t<D«5£K: <t o x \&emt#<Dmm#itt 

i*w*WE*«wccjBR»3&«r^r < as. fur, 
[ooig] *»w«±ia©*wcca*r&3tifcfco 

[0 0 2 0 ] 

feTxficD ^ ^ o^ft < <t «> i -r *tf s ^b ^ r ; > 

[0 0 2 1 ] li*^2 Kliatt©»9Hr» k Mfl»(C^JHc 

40 3 ntcmmmfc%mi*%mr? sxn<b t m^mu 
[0022] DMoga icnmv&wxi*. m^m i *fc 

50 l^So W*B4CclBK©|6|Brj4, f»*31 1 *fc»2 fc 



5 

WUS3 0. 0 5 m^2 y m0W7 It 

i>4„ 

[0 0 2 3] 

[0 0 2 4 ] *fc k C©f69JCCcfc4<t, ^WCD^CC 

<fc^r»^*x;u-* - jKDSffi 1 3 ft & /cto , 
•> f t Lrmm? ztt wrss. 

£&4o ^Lt, too^^-^^WIJi^T*-^ 
™r4sfiW#ft<tt4. 

-;U©^jH»©#aE(c J; *lft||Ui©*fti&*3&s|»±3 ft 
£ /c to % to o * x ;u - * - Jl/0±»fc 4 BKKcj&S 

[o 02 6 ] «3iw2teia*©«mccj:*&, A^r* 
tifc(^rfi{fc^xs*«>-o*xe*sfft>ti4fc», 

jMW±3ft4. 

[0 0 2 7] *fc. CO»W(C±4i, ^««CD^«(C 

©IOT*S«r4C&*JnJi&£&4. ^UT, rtJWfOD 
S&KflJ^' * K*Hir 4iS&B3Wa < &4. 

[0028] m^c, tomtit* z>± s rmmo^jT 

[0 0 2 9 ] ftccgft 3 - 5 &cfBiScD#^c J: & £ , 
w*&s»i»±*i8 4 C £ #r * 4 . 

[0 0 3 0] 



(4) W7- 2 8 3 5 3 8 

6 

[0 0 3 1 ] Hlfctt. ^»^y>MB»Sl3W^3ti 
n>4 0 co*JB^y>hB»«i» % a«2 0WffiK: 

*#^'#->4;WgJ5£3ftTtr>4o £tlh<Dm&^$- 

10 -*~;u5tc<fc^T&iK3ftTi>4o *mfc0J© 
5 c**in^„ 

[0 0 3 2 ] fco**;l<-*~;l<5*»j£0Tl>4»to 

-;t/5<Dffi*gffi#, h 7#^«3ft4C&{cJ: 

oT¥fflfl:3ftTV4. ¥m3ft/ctoo#x;u~*- 

20 ftTl>4 D fe-3^^J^*^5^6Sllt 
t^-XF7^ a&^**8CC<k^T»«3ftfctt 

[0 0 3 3 ] #^ffiM©^Jf :/ «J > h 1 CCtt, 1*3 

BBS* 6 ft 4ffi|gJf 3 jW&fiSSftr^ 4. rtlUMoBM 

4 D rt»fflij©»ra»3»)i9©*ffi(0 5^ic^u^ f 1 

l#^3ftTl>&l>«5#K:«, VfrrC£-->i 2jWB 
«3tirc>*. IQ«(c^llfliJ(D*IHIfi«W 1 0 ©Office 
30 Uft&u&x F 1 3#Jft5S3ftTl>4. J*HflW©BR8*6 
ill 0©^IMCD5 ^tJcXU^* h 1 33&JJBfiS3tin> 
ft^SB^CCtt, 2»{£m'£->i 4sWBlGR3*ra,>4. m 
KSWM*-> 1 4 ©— fflJti, LSIf^ ?*jF*Siafgg 

©»ra*6j|*JB 1 o©^®«, — BB*l»c*rv^y-u^ 
^F6Ccj:or»a3tirc^4o ift^©«a±, 
«riE*»^*->l 4©Ci«rCti«K rft^fJB©^ 

40 ->4©Ci^r rrtJf©a|ft^5r->4j i^n^np? 

[0034] njinoimiieiMi 9 mmmmm<o 

Hi occfe, im^cjgraSi^fll©^^r^-;n 6^ 
^3nrc^4 0 ^7*-;H5, 1 eZffif&LX^Z 
»^115b, 1 6 b -tO^jfeBBCciaUB 1 5 
a, 1 6 a*WLTC^4o *LT, f*g»ffl(J©JB|ffl»«Jl 
9fCJSr4^^T*-;H 5CDD£JgP 1 5 aiCte, ^Ht4 

*wr4?Eat*tr*4iii^-^ h 7^«3nrc^ 0 
50 [0035] c©^»^y>FieiW«i©»^ too# 



X h 7±fctt. WifIJ©»Fffi»^B 1 O^S-T^^VT 
#-jh 6CDj£ffl*s|§it;<»r>*«8*/M>r«»fl«jtc 

T*-;H 5, 16 K«— jttlB±CciB«StiA:tt 

1>T, JB"<-X h7iil*«;^r*-^ 15, 16© 

[0 0 3 6] ^C, C©^Jl^V>HB||«l«:«jgr 

«ai«x#+5/«»*«t#4 LfcSBSSSJIS 1 7 

«cm?Ll 8rt{C«2&o*JB5b**ftH3-i±S„ ^©*£ 
H2(c^3n4<fc5K:»SR8l»«l 7Cc»o*^^ 

-^-W^JL 1 8 0ftS^3 0 0 MmJC, 
yUl>-#-;l/5 ©^> F5 cfibWft7 0 0 wmfcttJES 

[0 0 3 7] JfcCC, »o»XJl/-#wl/5#»JiS3*ifc 
^SBSIJBSl 75C, #&^*XJl/-*wl/5©JI2j&ttH 

3 ft £ £ 5 ^ X ;!/ - * - ;b 5 cd^JHBB 5 a Sc»^ 

fciB^-x h 7 **ttJB sevens. 

[0 0 3 8] ^C^«3ftfcS3^-* H7CD|g«S4tf 

■o*tCctoT»S6aiJB«l 7©Wffi$ctf>o*JK8*JI5/iE 

tf&M^-X F 7<DSSM(DiS3^tor 3 *x;U-*-;i/ 
5©^> F5 cBO*Si«{3!BIi;CCttSCi3W»*U 

[0 0 3 9] ^JSMr*Sfeo^Jg8*ff^-rS^4 

a, ff^3tiSfe^*Bl8©»3«l Jg 
&c«3 /im-6 Mm, 1$fCtt4tfm^5wmt'*SCi 
#J:l\, &o^8rtW< KffiB$pa©&ffiHfc#5 
EWltt<tt9, Fi*fc&Sfc^ft#*So — *\ ^ 

x * * > ^xfi^ 6 «@gcc««-r & c t # * < fc * 
[0 04 0 ] ^cca&o»«8©«BCcx^^>yuy^ 



(5) ^¥7 - 2 8 3 5 3 8 

8 

->4#00E3ft5 o *HJ6ffi[r»WIBrtJB©ai 
rf£ffl3ft£ 0 

[0 04 1 ] rt»©2»tt:^^->4 3&s^3nfc 

io ^fflg»«d*^-r« a c crgg* • m&z'ir*) £tt<c 

ct^r, 05&C7n3ft£<£5Cc, gBP§P£ LXO^JT 

fr-wmmji i 9 *^-r srtJnw©jiiHiejnyg 9 

JST£ 0 C©<h^, /Wr^;«M19lt 
h 7^*snriiS»r>#^;i/-*-^5©iBH 

[0 04 2 ] fflfltfij (Btffcjfl) ttS^OAB* 

20 [0 04 3] ±fB©a5o£MII£*£&<^ aV7^-^ 
J15J3W3?L1 9©rtHffi*, ^r*-4*jat«?Ll 9* 
6KS0TC^«)o#lR8©*ffi#(clH«)o*Jl 1 5 b 
jWaTSo ct^t\ H6^StiS<fc^(c, ftUffi'J© 
JlM*ftlK)B9CcR!PS#SRl 0 0 nm©;^7*-;H 
5*JMSh5 D fcfc, $HteWttti^o#il5b 
©*Tffl/¥3#fa2 5 /im«:|B5E3tiri»4. mTfB^VT 

[0 04 4] ^CCC. ^-fr^iH 5^0JiS3*i/crtB 
fflfl©»H*6«W9©3lffifc\ ^Vr^iU 5©»fiS 

1 5 ©13315 1 5 a &C±fB©»^-* h 7 *-fejS 
T^> 0 ^©*S^, ffi^-X tl(D3mt<C£^X. rtJT 
*-JH 5©BBPflB©4BEWfflftSJhfc«]»ias. 
C©££, H^-x h 7©KSffi©Bf3*i^VT*-;l/ 
40 1 5©5> Fffi©*3ia«raSflECCft*ci*JSC^ 

[0045] ^(c, ^«3n/cii5j-<-x h KDnmzn 

>f 7*-^ 1 5 h 7 ±(C fe, H7&C^3;ft 
§<i:VcCiIIiLt(7)^-9^l8^Mtl>o C©» 

**BW«> ^3*iStf)o*BI8©J»3 
^1 Mm- 7 Mm, ®ai3um-6/im, ^f(C«4/i 
m^5/imt'^Ci^l\ -€-©ffifi^±IE©jl0r 

^>^o a&o*^;u-*-;i/5©<t#4R| 
50 D<, «»ffl«)^#Sfc<fcor/P3 5 ^m©IH*6ft4 
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&^£M8£^/&TSC<h£LTC>So 

[0046] xtc ±&Ltcftmm<Dmmmmm9<DB 
ti&mtzn^r , ftmmvmmmmm 1 o *^-rs 0 

7#^«3ftTl>S^T*--;U 1 5(D^SiC^L 

s G Kc^^jiflfjosnifiMw i otc^-rsft^Wttta 

(DrtS£H*\ mW> 1 6 a|^CDi0-<-X F 7 CDUffi^cgH) 
5 K, ftJRIMOJINttiiro 1 0 KHPgj&Jfi 100/im 
[0 04 7] mi&UT*~)ll 6(D5%rtHWJOJira 

So Efrc, *^B<D2»ft>'^-> l 4«y;i/^-u^x 20 
F6WotM?ni>, ^*wrray**F 
y* Fv^y-u^x F#<^sftri>*. — £*h 
ffjojimie«n i occbits'Wt*-^ i era, Wia 

^y>FBBiK«nc*5iirWia^-YT*-;n F'J 

*tfLS I f y © 'J - K^^>y«c<b'*S^t 5fc 

[0 04 8 ] sr. PjAi(ox^ts:^m.mm<o^my^)y 
i BosaH^^Rfflori^aa^-x f fut 

«ffllX«*ff5WCc, ^&«fro*0t8*cj:oT«tt3*i 

s Q c<DimxmimmjM&ft£>ti2>tc&, 

m*<-X F7*ssH{bjSCCieaM3ti*ci3&sttl» B 

r, ffiffc«ccj:s»^-x f 7 *o«iii©»»*i»±r 
am&'j>%: < a o , s^-x f 7 aj»i*©±»cc»jis 

3*iSffltf>^*)ll 5 b, 16b &08M4^*3Hg!K: 

fairs ■ cols*, g^ftffittcc«n/c^»y*y> f 

EK« 1 CiiftS, 40 

[0 04 9] C©»Jt*ffirtt, ±IBCDJ: ^CC^ 

«>«>o*ii8ccj:oTfiMi3tifc««r, M-fr*-^ 

15,16 t^i^OMIIMA^gli^ 

-X F7 3W»^*«fCia8B3ti4Ci^tt< 1 S^- 
X F 7fc»0CM«Wr4i<,>5 C£ttttl>. 
[0 0 5 0] EK, C©«JlttrffiCCj:«i. IH^-X F 
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<ta*r*s. feo^x;u-^-;U5co^^#« 

[0 0 5 l] -eir, &^x;i,-*-/U5ffli|<L^T 
*-;n 5ffi. S^>/r^;n 5, 1 6«JH±*«> 

^£X;P - 5 cD±gp-^rt JMflCD j< -fr*-JH5 
©±»*iiW4 J: 5 urS6ilH/< * F'traWSeiW 

[0 0 5 2] K±OC4*69i6*ftJ:5(c, *HttW 
©*JB:/y>FEI*«l<3Wi^ S)o*X;u-*-;l/5 

^wr^-^ 15, 16 <t^5aa^s:«±ccBB^j3ti 

SKkrC$r->4. 12, 1 4©E»C*JfllT*4x 

t^x^my'v > femms 1 o/j^t^*«*{kt*» 

^ic&So fit, co<fc^&iei»©^itt{fc3&s||^ 
3nsc£icj:or, Sftfflrao^ft^^xF^^> 
^^^nscitc&So 

[0 0 5 3 ] EK* COfPJJ&CcfcSi, ^o^X;L— * 
5 CD^ftOSB 5 a CD#fi&C <fc S \HMM<OS fMHftfiSJf 9 
(Dm^3A^^I%±3tlSo C<Dtc&>. 
^5©±^tC^/cSg|5»CCff^3^/c^H<D«^^- 
>1 2CC[K]fl^0SC<h^ao o Kacc, P«i!Hffl<D^* 
^T^-JV 1 5 0SfflS»D?^fc<t4^JBWJ<DJBIHIfi» 
II OCD^^iA^Bgih^nS/c^ HA>f7^-JH 

>1 4(CEIO^i;SC£fe&li. 
[0 0 5 4 ] &±.<DCt&hmhfrtj;<k5(<c, 

4CcGafl^D5C£3W36:l^ ^^r, 43HttMO^IR 
y' y > F E«« i Stor^iSfliSfcff hfca»#/< ^ 
->12, 1 4*WT5<>©£ftS. C<Dtctb, mcM 

fn-momfc^z-y 1 4(D-gp^^>f c ^ F<t 

^riTSo L^fc, ±IBO»l?Sr$)Sc!:, ^HiMoJim 
^i^rwtP^cc^So 

[0 0 5 5 ] *fc, COUfiS^ffiOl*^, i¥3 5 um<D 



11 

g#<Dtf>-D *XSOIStC»-x-X F 7 *©aMt©jg 

[0 05 6] jgfc. *30Wrctt % L 
^ft*fcliffl#a>;&»6ft(,>. 8>2.k:, fcsfl»Btf> o k: 

fcaxFWccfcWfrjfca*. 2*^UfcW©J:5ttfi 

0 ^W*flDXCc cfc £ ffiffi l/*3W*r L fcsiW £ H: 3 tift 
<ft*. C<D?c£>, fif^Cfctt&y y^K ■ tTOM 

[0057] ^mmm<D^my'v > hisims i 

Tte > «> o £ x;V- * - 5 3 Tfc^^a» 

3ftfct#JJg<ta^Tl>5. ffiot, IIl/c^o^X^ 
-*-;U5*wr4fie*oo^li^y> hEMK&ttRft 

fSMJL 1 8 IXfr *) X a < Y r *-^JBJ5jEfl9?L©flIX3&i 

y > f ie*g« t «sa D , ten x 
[0058] */c, ^mmmo^my y > fk«i« 1 &c 

C^Jftffl 2 J H 9 cc «H»CT 2 y y > f 2 

6CDD3SB1 6a^-X F 7 T^SKbteC 

[0 0 5 9] C©»JSri»4i, m«AVr^-;n 

ffl-TSW^ RttH#^rai>£*<fc»3fcLS I*? 
y^vs y /r^t?^(D y - F^Oy'a i'CDS^gSJc 
ft£ D 0 > t5fBBHPffl(l©4affitCD38B 1 6 a#a< ft 

r y - F«(Dtt«i«ff 5«^kb % ^te{£*ss#4>a 



(7) «fH?7 - 2 8 3 5 3 8 

12 

cuisffl 3 j a i o tmrnm 3 er^gy y > f 

2 2 #5*3*1X1*5. co*i^y>naiS2 2», 
WftWl <Z)^@yW> FK*I«1 i|5lD< , St*2<DW 
S5ClBtBg3*«2.5 6g«X&5. flU C CO^gy* 
y>FK*B«2 2t(t E*W3*«jaLX<,>5F«3gffliJ 
oWMiNUftS 9<=fcD fe^»iaa»»(0*»JsSK:ffla^3&s 

10 [ 0 0 6 0 ] m 1 0 t,c^2 tiZ J: 5 , ngfliJOgfflffi 
T*-JU2 3», /^7^-;bMM2 4rt{Ct»fe«) 

C^M7t^2 3 ES, 1 6 am 

r L^fe^»fflJ©JBIHIfi«)l 1 0 co^MJ: 0 < ^^ 
^ ffl L fc 4> © <t a ~> ri »5 . 
[0 0 6 1 ] afc. c©*i^y>hKifi22w 
20 ^fwfigoiiniKiKB i ocommicwi-m<Dmfc^z-> 

C0jH^y>hBB«2 2B, XtfcMl. 2itiSa 
7Wvu^ F 1 3 fey^^-u^x F 6 feii^ai^ 
fcOiaoTl^o 

[0 0 6 2 ] ccrn^W3cD^»yy> FSe^=R2 2 
*«jt-ra^**BiWTs. *-riB»8W«i 7*a#e 

r^Jfi-TS. 5©4BffiOC«\ i¥55/im 

cttcjz^x, wmmommffimm 1 o zmm 

r H 1»^@ 1 0 5CHP«PiLro>'Wr*-;l/^J5aE^L2 

40 1 0^$n^J:^j:v-r>a;^AI;O7 4 2 5*sjg 

[0 0 6 3 ] Sr. mtift3<D&m7V> bnm&2 2 
(cj:4<b, J1«SSI«8^r*-5/WT*-;l'2 3©H!P 

gpf»jcDSMWiiMcDera»^ i oa>6«j@bfc:Ki» 
iftoti^ e ^or, frgaj|Jfiffil2©<b#iEii;< , 
LS I ?«;^^-$;f(Dy- F^o^fti'og 
^|g(c^S(ca4o 
[0 0 6 4] ate, C(D^»y r y>Fi3»fi2 2*ffll> 

so sznzmmm^tLx. m^vtr-is*w—$- f 



13 

[oo65] K&t. mw-moimfo^z-y 1 4£t&tt& 

?° y > h IB^ffi 2 2 CD«^4j»mccT SCiWSSi 

^ y > h ie^« 2 2 ©^E^*s&f^siffiii§6fl3© 

[0 0 6 6] *Lr, ±IB©J:9a*lWIHH»o*CcJ: 
s i % ?fHffl<DJlfe1»^Jl 1 0 (C0«E <* 

wl/2 3 3Wit««rtlB*CC»6h4Ciia4. tfcto. C 
©*j£CCj:4<!:«>-o*«8*«i L"Ci|5la6o£JI2 5 4 

©^w^sfts. 

C*SfeW4 )Bii cct3*jfcWf4©*»^y > 
2 7^s?tin^ 0 

[0 0 6 7] CO*»^y>He««2 7tt, 
O^B^y > MBt8«2 0 ilaJD < , nJlffiOMBGKitt 
HI 0^1ti;^7^;H 6<DIH8I$1 6 atc«^- 
X h 7£?g«LfcfcCD-e&S 0 {IU CO^JB^V>h 

#-Ui?X h6**ftl>/£L 0isb^^X;U-^-;l/2 8 

[0 0 6 8]fi^T, ±E©J:5a»JS*»-Sll3ftW3 

&o*X;t— *-;b2 8(c^> K#sftl>#/c 
, S«2 ±Cc*j»5E«x y T3W»ftrt- S <tl> 5fiJ«£ 
J:oT, S«2±tc^Kci^B^^-rsC<b 

[0 0 6 9] KCC, SWSCD*Sft^#~> 1 4*KW& 
C>HJ6«4©»fiSCc<fcSi, v;l^-U>>X h 6*^K 

«2 2CD^«M^^gPp n n (D*ffl^ffl(DxyT<bLr 

c*J6W5 3 mttms -cits ntkMi tsarac***© 

So 

[0 0 7 0] *-«W«10f««HCC»Cr, 



(8) ^58^7 - 2 8 3 5 3 8 
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9 * * amiom mt&mm 9 «»jiw 4 x*i $ r n 
^f^o cox^y #v>#tcj:r>x* \Hmm<omrs 
s D 

[0 0 7 1] C©»^ MSn^XA'-, *Il8<D/¥£ 
W0. 05Mm-2, 0/iDi, fttCteO. Um^L 

10 s<b««HDr*4. «Ot«rtii»so. u 

nKDS^Sft&X^' * £^8 Z&fS&ZC t 4 LTl> 
S D 

[0072] #«c, Misx^ *B8o»fSaj»«ca>-3 

^t^? ^«8<D^^<D^S^cW»0**l»*-r 
So lTS£, H6 6CiSC»«|JS (flP*, 7^1/^ h 1 1 

^#auri^j:^#jS) ccft-B. com, mam i<o^ 

20 [0 0 7 3] Ja±c[)J:9&SS(fc«5<D«JS^ffir*or 

So x;>'7^i8^/cci^a-9t, 

CC, CCDUiS^SoiS^, J¥^0. 1 mnO»3&»6ttS 
XA^^JS8%^»JS<fcUrt^/c^ $SSXfI<DgH# 

So u^fc, c(oMi<om^. mnomitmsxm^ 
^cj&s<ti^^ y ^ h&&s 0 

[0 074] **W«i±ia**«©*{C|R^Sti 

(a) a^BDWl 5 a. 1 6 a ^3t«"T S/cfi!) 

xJ£, ^>^Xf>, ^y ^f r >, 

fiEe**#acrs<b, d>&< ^fe^^tis^/coa 

*«±0«***TS^«€r«S?rSC<b3&iil* U^o 

40 9ttlH^-^ h 73W»K:»*Ll*iC»5IS*CC&S 0 

[0 0 7 5 ] ffl^-X h 7^CD^»(C^S^a 

ilt, m«^«»CDfc'>^>^^^*»A-rS4C^ 

^?5C J: T * X ^ - * - 5 O^fflSP 5 a *?UStf> 
5 tDMSSB^W± S ft ft «JS D 5 & l > 5 C i & 

So 

[0 0 7 6 ] M^c, X^l^T 0«>««ttttKK:lK6 
50 ft Sfrwr fl«JA«, y^^i/^h«i 



15 

^SJH(^^#l«) 8<DJ53©#aWBHra5 0 
(b) a**2»Wffl«CCKS3tiSCiBtt<, WLK 

[0 0 7 7] ( c ) AllffllR^jfffiJonmiimiR 9 , 

[0078] ( d ) ^nii'jo/iriieaji i o *c*w*© 

[0 0 7 9 ] (f) W*-;H5, 16{i, *"fl 

i>mmm i , 2^©± ^ cc»rffi«n^ttcc-rs i j{*«& 
«rE^-/r*-JH 5, i e*±#fmcmtmic 

[0 0 8 0] ( s) WlJttf, ^ot^^^^5iA 
-YT#-JH 5, l 6 £*KBHffl§LbCCKBbTft:5 

h > * i & <r fic&ugg <b l r fijffl-r £ c <t & pjf& 

[0 0 8 l] (h)^^7^H5, 16©IHSBl5 
a, l 6 aCCjPtLTffl^-^ h7«r^«L/fcf^ «MW 

-f r 15,16 OHPa»PJcD*H* <fc w^pffl 



(9) #53^7 - 2 8 3 5 3 8 
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[0 0 8 2 ] ( i ) mffiffl3<D£>?lC-?vis^)l<~Am 
[0 0 8 3 ] (j) »o*«8^^y5rBl8*»]5!E 

[0 0 8 4] c cr\ #itis*(DtBH(ciats$n/ca»} 
a*cc , wn£ l tcmm&mmtc <t ^ r jea 

( i ) m$jg l - 5 cDSf^vicc J: ^rf# *>tiit&m 
?'y>hK«i«. co«fiRr**4, ^*->^tffi»tt 

[0 0 8 5 ] ^^*W«»*CC*JlirffifflLfcS*fflH 
20 ro^Rjg: ^*M^2»«ttiB5HC0i*tc«, Hj|?£> 

o^s/cmiWo^jaorM^n^i^ 1 Mm 

-7 umm&comzb-oZm, -*$vl>»o*ll !&#>o 
£r««>o*IBt */c«0. 0 5 Mm- 2 MmfIS©S#> 

cd <b * « % mm& ->$£tc izmnmsb ^^^c^-^xm 

[0 0 8 6 ] 

Iiici^ci^^l, 0 #iCfS*^ 3-5 tclSI8co#6 

[1213] |HjD<-e©SHjtXfItCfct,>T 1 s5-^*^;U-rh 
50 K8FfWKHS-C*?» 0 



CIO) 
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[04] ialD<^©t?®xgcc*ji>r > a^-* h±fc 

[06] |S]D<-ecDlSii*XfM{Cfct,>T, MU^XI-^ 
BSWB0T&&,, 

ti/cttSfc^r— ^RWf««SWrffl0-C * 5 . 

[08] iHD<*©SJtxg(c*ji»r > /wr^-j^ 

KK«fflSBfH0r*>€. o 

[09] mmm2(o^my^)^Yimm.^m-r smm 
[0io] mmm3o^myv > na*Bs*^r-aqis 



7-283538 
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[011] ^»W4©^fll^y > hE*S«*7jVr-aiStt 



10 



[012] (a) ~ (d) tt. y> hi 

«©«JSXg%^-r-a8R»f ««»fBf H-c * & . 

[013] (a) ~ (d) «. St*©^B7'y> hiB«g 
«©*JjgIfI?:^-r-g|3K»fffitB§Bffffi0-C A S. 

[014] 'J > hE*Mg*^-r-8|5«8llr« 

BgKffi0 

[015] 8BtE©WflMg*»l8rSA:»©^»^'y> h 
[W^©^] 

1, 2 0, 2 2, 2 7-?l7'y>HM, 2-« 
t*. 5, Z8-»-j*XA-i|!-*, 7-3ftttMiLr 

'■5**18) . LT©f*3JlffliJ©Jira«#Jl, 

i o-^®iur©^)ifiij©jira*g#@, 15, l 
6. 2 3-tM( = ^wr-t-w , 19, 2 4-ea 

□SB <h L T ©; W T * - HftmmfL 
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I6b if H lebi^^ieb 
16 g^S^5^A Cio 

7 sSF^ 4 *^ ^^" 9 




(11) 



#&a¥7 - 2 8 3 5 3 8 






